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Figure 1
Four weekly moving average data on Mycoplasma pneumoniae infections by detection methods, 11 countries in Europe and 
Israel, 2011–2016

B. Confirmations determined by NAAT from 10 countries
     (n = 47,095)a

A. Total number of detections from 12 countries

D. Culture from two countriesa (n = 876)c C. Serology from nine countries (n = 40, 418)b
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NAAT: nucleic acid amplification tests.

a Ten countries: Belgium, Denmark, France, Germany, Hungary, Israel, Norway, Slovenia, Sweden and the United Kingdom (excluding Northern 
Ireland).

b Nine countries: Belgium, France, Germany, Greece, Hungary, Ireland, Norway and Sweden and the United Kingdom (excluding Northern 
Ireland).

c Two countries: Belgium and Slovenia. Culture data from France not included as it was duplicated in NAAT and serological data.
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B. Indirect test methods (serology)

A. Direct test methods (PCR, antigen test or culture)

Nu
m

be
r

of
ca

se
s

Nu
m

be
r

of
ca

se
s

0

50

100

150

200

250

300

350

0

10

20

30

40

50

60

4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
2017–2018 2018–2019 2019–2020 2020–2021

IgG
IgM
IgA
IgG
IgM
IgG
IgM
IgG
IgM
New Delhi
Turku
Saxony
Helsinki

0

200

400

600

800

1,000

1,200

1,400

0

20

40

60

80

100

120

140

4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
2017–2018 2018–2019 2019–2020 2020–2021

Serology:

IgM

asecondary y-axis

Serology or PCR:

Aarau
(Switzerland )
Düsseldorf
(Germany)

Europe

Athens (A)
(Greece)
Athens (B)
(Greece)
New Delhi
(India)

Asia

Turku
(Finland )

Europe

Saxonya

(Germany)
Finlanda

(national)

Europe

asecondary y-axis

Asia

America

Oceania

England (reference)
a

2017–2018 2018–2019 2019–2020 2020–2021

2017–2018 2018–2019 2019 –2020 2020–2021

Auckland
Sydney
Cuba (national)
Chicago
Singapore
Taoyuan
Okayama
Jerusalem
Ljubljana
Coimbra
Trondheim

Rotterdam
Belgium (national)
Antwerp, Leuven
Düseldorf
Homburg
Basel (B)
Basel (A)
Aarau
St Gallen
Zurich (B)
Zurich (A)
Bellinzona
Lucerne
Bern
Lausanne
Geneva
Bordeaux

Denmark (national)a

Figure 2
Global detection of Mycoplasma pneumoniae, April 2017–March 2021 (n = 30,617)

Ig: immunoglobulin.

Data from combined serology and PCR tests are shown under indirect test methods (no distinction possible between detection methods, but 
predominantly serology; Table 1). For serology, only total test numbers of IgM considered. The grey backgrounds indicate the presence of 
non-pharmaceutical interventions during the COVID-19 pandemic. Detailed graphs separately for each site and country with corresponding 
local lockdown periods are shown in Supplementary Figures S1–S6.
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Mycoplasma pneumoniae 
beyond the COVID-19 
pandemic: where is it?

Mycoplasma pneumoniae is a major 
bacterial cause of respiratory 
tract infection.1 In early 2021, we 
established a collaborative global 
network to assess the effect of non-
pharmaceutical interventions against 
COVID-19 on the transmission of 
M pneumoniae. Data collected through 
this network showed a significantly 
reduced incidence of M pneumoniae in 
the first year after the implementation 
of non-pharmaceutical interventions 
(1·69%; April 1, 2020–March 31, 2021) 
compared with previous years (8·61%; 
2017–20),2 as observed for other 
respiratory infections.3 The lifting of 
non-pharmaceutical interventions 
has led to the resurgence of many 
respiratory pathogens.4,5 We used this 
network to track M pneumoniae in the 
second year after the implementation 
of non-pharmaceutical interventions 
(April 1, 2021–March 31, 2022), 
during which these interventions were 
relaxed or discontinued.

Data from 34 sites from 20 countries 
in Europe, Asia, the Americas, and 
Oceania were received (appendix 
pp 3–5). The mean incidence by 
direct test methods was 0·70% 
(SD 2·98; appendix pp 6–7). Using 
such methods (PCR, 26 sites; antigen 
test, one site), M pneumoniae was 
detected in 41 (0·06%) of 64 453 tests 
(appendix pp 9–10). For three national 
or regional surveillances, only the 
number of positive tests was reported: 
122 from Belgium (direct test methods 
using various techniques such as PCR, 

antigen test, and culture), 232 from 
Germany, and 284 from Finland (both 
predominantly  serology).  As 
previously observed,2 a discrepancy 
was found between detection rates 
by PCR (0·1%) and serology (13·3% 
for IgM detection; p<0·01) from 
three sites (Aarau, Switzerland; 
Homburg and Düsseldorf, Germany) 
that reported data separately for each 
method (appendix pp 6–7). Another 
three sites (two sites from Athens, 
Greece; one site from New Delhi, 
India) used exclusively serology (IgM 
detected in 68 [13%] of 519 tests; 
appendix pp 6–7). To highlight the 
complete absence of M pneumoniae 
in contrast to the resurgence of 
other pathogens, we present data 
from Zurich, Switzerland (appendix 
pp 8–10).

These data show an ongoing 
scarcity of M pneumoniae globally. So 
where is it? The reopening of schools 
had little effect on the transmission 
of M pneumoniae in 2020, which 
is surprising because children are 
believed to be the main drivers 
of infection.1,2 Even more striking 
was the sustained suppression of 
M pneumoniae in 2021–22 after 
prolonged periods during which non-
pharmaceutical interventions were 
relaxed or discontinued, while other 
pathogens resurged as an indicator of 
community transmission.5 Considering 
the slow generation time (6 h) and 
slow spread (1–3 week incubation 
period) of M pneumoniae,1 a longer 
time interval might be required 
for re-establishment within the 
population after the lifting of non-
pharmaceutical interventions. We do 
not know when M pneumoniae will 

reappear; however, when it does, an 
exceptionally large wave of infections 
could occur as a result of reduced 
exposure, with a resulting increase in 
rare severe disease, extrapulmonary 
manifestations, or both.1 Continuous 
surveillance could help to alert to the 
resurgence of M pneumoniae.
We declare no competing interests. Study group 
members are listed in the appendix (pp 1–2).
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Mycoplasma 
pneumoniae: gone 
forever? 

Mycoplasma pneumoniae was a 
common cause of respiratory tract 
infections before the COVID-19 
pandemic, with worldwide incidence 
of 8·61% from 2017 to 2020, 
measured by direct test methods.1 
However,  non-pharmaceutical 
interventions (NPIs) against COVID-19 
drastically lowered the transmission of 
M pneumoniae. In the short term, the 
incidence was down to 1·69% between 
2020 and 2021. Lower transmission 
was also observed for other pathogens 
at the time.1 However, M pneumoniae 
transmission also showed long-
term reductions during periods with 
relaxed or discontinued NPIs, with 
an incidence of 0·70% between 2021 
and 2022.2 During the same period 
infections with other pathogens 
resurged, indicating increased 
community transmission.2

The low incidence of M pneumoniae 
led to initiation of the first global 
prospective surveillance study of 
M pneumoniae by our international 
collaborative network.1,2 The network 
was expanded to new countries and 
sites to track M pneumoniae in real time 
in the third year after implementation 
of NPIs against COVID-19 (from 
April 1, 2022, to March 31, 2023).

The prospective global dataset 
included 42 sites in 23 countries 
in Europe, Asia, the Americas, and 
Oceania (appendix pp 6–9). The mean 
incidence of M pneumoniae detected 
by PCR during the 12-month study 
period was 0·82% (SD 2·36; appendix 
pp 10–12). Overall, M pneumoniae was 
detected by PCR in only 214 (0·10%) 
of 212 207 tests (appendix p 13); 
positive PCR results were reported 
in Europe and Asia, but not Oceania 
or the Americas, except for Cuba, 
where two positive results were 
found. Detections by IgM and 
IgG serology were 306 (7·13%) of 
4294, and 574 (13·78%) of 4164, 

respectively (appendix 10–12). 
National surveillances in Belgium 
and Finland reported only positive 
test numbers—194 in Belgium found 
by direct test methods with the use 
of various techniques, and 348 in 
Finland found predominantly with 
the use of serology—but not the total 
number of people tested (appendix 
pp 10–12).

These prospective data for 
M pneumoniae show that, to our 
knowledge, the only absent respiratory 
pathogen was M pneumoniae after 
long periods with discontinued NPIs 
worldwide. Of the various speculations 
about the global unprecedented 
suppression of M pneumoniae infections 
immediately after the implementation 
of NPIs,1 most could be ruled out given 
the sustained absence of M pneumoniae 
after long periods with discontinued 
NPIs. A hypothesis concerning a 
direct biological effect of SARS-CoV-2 
on M pneumoniae has not been 
rejected, but supporting data do not 
exist. Transient herd immunity from 
M pneumoniae epidemics between 
April, 2019, and March, 2020, in several 
countries in Europe and Asia1 is another 
hypothesis. Previously collected data 
indicated an interval of 1–3 years 
between M pneumoniae epidemics in 
Europe and Israel.3 Thus, a resurgent 
peak in Europe would have been 
expected by March, 2023. We observed 
declining detections of M pneumoniae-
specific IgM and IgG antibodies 
by serology from 2020 to 2023,1,2 
consistent with waning herd immunity. 
Resurgence of M pneumoniae has not 
yet been observed.

If M pneumoniae  infections 
resurge, they might affect the world 
population,4,5 which has not been 
exposed to M pneumoniae for the past 
3 years, and result in an increase in rare 
severe disease and extrapulmonary 
manifestations.2 Our continuous 
surveillance will lead to early detection 
of a resurgence of M pneumoniae, 
and will allow a prompt response 
with adequate management of 
re-emerging infections.
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Supplementary Figure S1. Mycoplasma pneumoniae detections by PCR across the 

world from April 1, 2022 to March 31, 2023, the 3rd year after the worldwide introduction 

of NPIs against COVID-19 in March 2020. (A) Bar of pie chart with number and 

proportion of positive and negative PCR test results (pie chart) and detections 

separated by country (bar). (B) Stacked area chart with number of detections per 

month and year for each country. The two national surveillances with only positive test 

numbers available (and no total test numbers) are not included (Belgium and Finland, 

appendix 3). 
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Supplementary Figure S1. Mycoplasma pneumoniae detections by PCR across the 

world since the start of the global prospective surveillance. Time in years and 6-month 

periods since the introduction of non-pharmaceutical interventions are indicated on top 

of the graph. *National surveillances. Detections during the 3rd year were previously 

reported.10 
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FIGURE 1. Respiratory virus detections among enrolled children in outpatient settings. Colored lines represent the positive
rate of MP and viruses over time, and the gray bar represents the number of enrolled children.
Note: Smoothed curves were generated using loess regression to enhance the visualization of trends (span=0.1).
Abbreviation:  MP=Mycoplasma  pneumoniae;  ADV=adenovirus;  IAV=influenza  virus  A;  IBV=influenza  virus  B;
RSV=respiratory syncytial virus.
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FIGURE 2. Respiratory  virus  detections  among enrolled  children in  inpatient  settings.  Colored lines  represent  the  positive
rate of MP and viruses over time, and the gray bar represents the number of enrolled children.
Note: Smoothed curves were generated using loess regression to enhance the visualization of trends (span=0.1).
Abbreviation:  MP=Mycoplasma  pneumoniae;  ADV=adenovirus;  IAV=influenza  virus  A;  IBV=influenza  virus  B;  RSV=
respiratory syncytial virus; PIV=parainfluenza virus.

China CDC Weekly

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol. 6 / No. 8 141

2023R016-E02).
From September 1, 2023, to November 30, 2023, a

total of 70,016 patients sought consultation at Wuhan
Children’s  Hospital  for ARIs,  with 10,012 individuals
requiring  hospitalization.  In  the  outpatient  setting,
51,700  (73.8%)  children  provided  peripheral  blood
samples  for  colloidal  gold  immunochromatographic
tests  to  detect  RSV,  MP,  and  ADV.  Nasopharyngeal
aspirates  from 8,977 (12.8%)  children were  tested  for
IAV and IBV. The average age of the children was 4.86
(3.27,  7.31)  years,  with  the  highest  proportion
belonging  to  the  preschool  age  group  (3–6  years)  at
40.8%.  The  majority  of  the  participants  were  male
(56.2%).  Out  of  the  51,700  outpatients  included,
19,085  (36.9%)  were  infected  with  a  single  pathogen
and  220  (0.4%)  had  co-infections.  MP  (36.2%)  was
the  most  commonly  detected  pathogen,  followed  by
IAV (16.8%).  Among the  hospitalized patients,  7,568
(75.6%)  children  were  included  in  the  study  for  the
simultaneous detection of MP, RSV, ADV, IAV, IBV,
and PIV. Of the hospitalized children, 4,298 (56.7%)
were  male  and  8,280  (38%)  were  school-age  children
(>6 years old), with an average age of 5.01 (3.12, 8.03)
years.  Across  all  tested  settings,  a  total  of  4,302
(56.8%) patients were infected with a single pathogen,
while  373  (4.9%)  were  infected  with  multiple
pathogens. Consistent with the findings in outpatients,
MP  (46.6%)  showed  the  highest  pathogen  detection
rate,  followed  by  RSV  (7.6%),  PIV  (5.9%),  ADV
(3.8%),  and  IAV (2.4%)  (Table  1).  During  the  study
period,  the  enrollment  of  outpatients  peaked  during
the second half of October, coinciding with an increase
in  MP  detection.  Additionally,  the  detection  rate  of
MP  remained  consistently  high  throughout  the  study
period. IAV continued to be detected, with a detection
rate  of  approximately  10%,  and  peaked  at  the  end  of
November  (with  a  detection  rate  exceeding  30%).
Furthermore,  IBV  started  to  be  detected  in  late
October but remained at low levels (Figure 1).

In  hospitalized  patients,  the  detection  rate  of  MP
remains consistently high throughout the year, ranging
from 30%  to  60%,  with  the  highest  rates  observed in
October. IAV reached its peak in late November, while
intermittent  detections  of  IBV  occur  during  this
period. RSV and PIV were detected in September and
October,  but  their  numbers  declined  in  November.
ADV  was  consistently  detected  at  levels  below  10%.
Interestingly, influenza typically peaked in late fall and
winter,  but  the  seasonal  trends  observed  for  MP  and
RSV  in  hospitalized  patients  differ  from  the  expected
patterns seen prior to the COVID-19 pandemic in this
study (6–7) (Figure 2). 

DISCUSSION

During the period of September to November 2023,
we  retrospectively  enrolled  51,700  outpatients  and
7,568 inpatients with ARIs in our study. Children aged
over  3  years  accounted  for  more  than  70%  of  the
enrolled  population,  with  those  over  6  years
comprising  more  than  one-third  of  the  hospitalized
group. Notably, the age distribution differed from our
previous  study  (8),  which  may  be  attributed  to
variations in the pathogens. For instance, MP tends to
infect school-age children and was the most frequently
detected  pathogen  across  all  settings,  with  a
consistently  high  detection  rate.  This  finding
contradicts  the  seasonal  prevalence  trends  observed
prior  to  the  COVID-19  pandemic.  In  contrast,  the
circulation  of  IAV  aligns  with  previous  patterns,
starting in late autumn and early winter.

After  the  COVID-19  pandemic  outbreak,  several
respiratory viruses experienced a significant decrease in
transmission. However, unlike these other viruses, MP
showed  a  different  pattern.  Initially,  MP  incidence
decreased along with other respiratory pathogens in the

 

TABLE 1. Demographic  and  clinical  data  of  patients
enrolled.

Variable
Inpatients

(n=7,568)
Outpatients

(n=51,700)
Sex (male) 4,298 (56.7) 29,070 (56.2)

Age (years) 5.01 (3.12, 8.03) 4.86 (3.27, 7.31)

　≤1 669 (8.8) 2,958 (5.7)

　1–3 1,546 (20.4) 7630 (14.8)

　3–6 2,485 (32.8) 2,1087 (40.8)

　>6 2,868 (37.9) 20,025 (38.7)

Virus detection rate 4,675 (61.8) 19,085 (36.9)

　Single virus 4,302 (56.8) 18,865 (36.5)

Multiple viruses 373 (4.9) 220 (0.4)

MP 3,532 (46.6) 18,755 (36.2)

ADV 294 (3.8) 234 (0.4)

IAV 182 (2.4) 1,510/8,977* (16.8)

IBV 36 (0.4) 114/8,977* (1.2)

RSV 576 (7.6) 324 (0.6)

PIV 451 (5.9) -

Note: Data are presented as mean and variance or numbers (%).
‘-’ in the last line means that in outpatient settings, PIV was not
tested in detection methods.
Abbreviation: MP=Mycoplasma pneumoniae; ADV=adenovirus;
IAV=influenza virus A; IBV=influenza virus B; RSV=respiratory
syncytial virus; PIV=parainfluenza virus.
* In outpatient settings, 8,977 children were tested for IAV and
IBV.
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Current Dutch guidelines recommend treatment of M. 
pneumoniae  infections with macrolide or tetracycline 
antibiotics for adults [19]. Even though there is an 
increase in  M. pneumoniae  infections, we would like 
to caution against empiric treatment of community-
acquired pneumonia with macrolides. Macrolide 
resistance in  M. pneumoniae  is relatively low in 
many countries in Europe [20]. To prevent the resist-
ance rates from rising, restricted use of macrolides is 
import, also in light of the rising macrolide resistance 
of Streptococcus pneumonia [21]. Moreover, for school-
aged children, it is unclear whether macrolides have a 
beneficial effect [22] Since M. pneumoniae  infections 
are generally mild, the advice for empirical treatment 
of pneumonia remains to start with beta-lactam 
antibiotics. If there is no response to first-line treatment 
or a positive PCR for M. pneumoniae,  the advice is to 
switch to macrolides or tetracycline [19].

There are several limitations regarding the interpre-
tation of our data. Firstly, these are observational 
data which may be influenced by selection bias (e.g. 
different test strategies in different age categories). 
Secondly, detection of M. pneumoniae by PCR in NP/OP 
swabs is not synonymous to infection; high carriage 
rates have been described in some studies in children, 
but so far not in studies with (young) adults [23-25]. 
Thirdly, we mainly analysed data of people with res-
piratory symptoms. It is important to emphasise that 
although the major clinical presentation is pulmonary 
infection, presentations with extrapulmonary mani-
festations can occur, such as erythema exsudativum 
multiforme and encephalitis [1]. Fourthly, the national 
data did not include any demographic data on the 
patient or the severity of symptoms. Moreover, since 
the number of tested samples of the virologische week-
staten is unknown, more testing could have led to more 
positive samples. Finally, for in-depth analysis of the 
current elevated levels of  M. pneumoniae  detection, 
we only had detailed data from a small region of the 
Netherlands which may not be representative of the 
rest of the country. However, we are confident that all 

data from various sources taken together represent 
a realistic overview of the current upsurge of  M. 
pneumoniae detections.

Conclusion
Currently, we observe a local and national M. pneumo-
niae upsurge in the Netherlands. The incidence is higher 
than reported in previous years and has not been that 
high since 2011. The median age of the patients in 2023 
was lower than in 2019 and 2020 (28 vs 40 years). M. 
pneumoniae should be considered in patients with res-
piratory symptoms, especially children. To understand 
the current increased incidence in more detail, data on 
e.g. severity of disease, circulating strains and degree 
of macrolide resistance are important.
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days after a positive PCR test for M. pneumoniae or a 
positive test during admission.

Mycoplasma pneumoniae epidemic since 
week 43 2023
The number of individuals with  M. pneumo-
niae  infection reached an epidemic level in week 43 
in October 2023 (Figure 1). We define  M. pneumo-
niae  epidemics as occurring when  M. pneumoniae  is 
circulating and 10% of the PCR-tested individuals per 
week are positive. For the current 2023/24 season, in 
total, 14% (446/3,195) of all patients with a positive 
PCR for  M. pneumoniae  have been admitted to the 
hospital. Around 7% (99/1,406) of children aged 6–12 
years and adolescents (13–18 years) were admitted, 
whereas 19% (292/1,520) of adults aged 19–75 years 
required admission (Table). Both proportions are com-
parable to previous seasons before COVID-19, whereas 
the proportion of people admitted aged above 75 years 
(48%; 31/65), is slightly lower than the proportion in 
previous seasons (Table).

The highest proportion of PCR-positive tests was 
observed in those aged 6–12 years (39%), followed 
by those aged 13–18 years (16%) (Table). For all age 
groups above children of 0–5 years, the proportion 
of positive tests decreased with increasing age, while 
the proportion of individuals with a positive test who 
were admitted to the hospital increased with age. The 

proportion of individuals who tested PCR-positive and 
admitted to the hospital was not higher in 2023 than 
the proportion in the pre-pandemic seasons, for any 
age group (Table). While we anticipated an increase 
in testing practices given the COVID-19 pandemic, the 
current number of PCR tests this season is comparable 
to those from previous seasons.

Compared with the pre-pandemic seasons, there 
appears to be a shift in the age distribution towards 
older children testing positive for  M. pneumoniae. In 
the current season up until the end of 2023, there is 
a peak among children aged 8–12 years, whereas the 
pre-pandemic seasons had a peak among children 
aged 5–10 years (Figure 2). A second peak is observed 
among adults aged around 40 years, similarly to that in 
previous seasons, and possibly parents to young chil-
dren with M. pneumoniae infections, although this was 
not further investigated here.

Antimicrobial susceptibility
During 2023 up to the end of November, macrolide 
resistance-associated mutations were not detected in 
any of the 114 positive samples tested at SSI, of which 
46% (n = 52) were from individuals under 20 years of 
age. Ninety-eight of the samples were collected dur-
ing November 2023. Of 288 tested individuals from 
1 to 18 December, 83 samples were positive for  M. 
pneumoniae, and mutations associated with macrolide 

Figure 1
Weekly number of individuals with a positive Mycoplasma pneumoniae PCR test result and the proportion of patients 
admitted to a hospital, Denmark, week 21 2015–week 48 2023
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bactérienne est relativement comparable à celle pour pneumopathie tous types confondus, avec des 
disparités selon l’âge et également des écarts plus marqués par rapport aux niveaux habituels chez 
les enfants et les jeunes adultes (figures 3). Les parts des passages aux urgences pour 
pneumopathie bactérienne ont atteint fin décembre 2023 (S52/23) des niveaux quatre fois 
supérieurs aux niveaux de référence chez les 5-14 ans et deux fois supérieurs chez les 15-44 ans. 
Ces écarts étaient moins marqués chez les moins de 5 ans tandis que les niveaux chez les adultes 
de 45 ans et plus restaient similaires à ceux habituellement observés (figures 3). 
Figure 1. Part hebdomadaire des actes pour toutes pneumopathies pour 100 000 actes  
chez SOS Médecins, par classe d’âge, semaines 26/2015 à S03/2024, réseau SOS Médecins 

Figure 2. Part hebdomadaire des passages pour toutes pneumopathies pour 100 000 passages 
aux urgences par classe d’âge, semaines 26/2015 à S03/2024, réseau Oscour® 
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Figure 4. Nombre et taux hebdomadaire de détection par PCR de Mycoplasma pneumoniae tous âges 
confondus, semaines 40/2018 à 03/2024, réseau de laboratoires hospitaliers RENAL 
 

Source : CNR virus des infections respiratoires 

Surveillance de la résistance aux macrolides 
du Mycoplasma pneumoniae. Données du laboratoire 
de bactériologie du CHU de Bordeaux 
M. pneumoniae étant une bactérie dépourvue de paroi, elle n’est pas sensible aux béta-lactamines.
Les macrolides sont le traitement de 1ère intention et le suivi de la part des bactéries résistantes à
ce groupe d’antibiotiques est réalisé par le laboratoire de bactériologie au CHU de Bordeaux [11].
Ce laboratoire assure l’expertise nationale pour cette bactérie, en l’absence de Centre national de
référence. Au 22 janvier, huit souches résistantes ont été mises en évidence par PCR parmi les 332
prélèvements amplifiés (2,4%) entre les semaines 27/2023 et 02/2024 (figure 5). Parmi les souches
résistantes identifiées, les moins de 15 ans représentaient environ 20% des cas, les 15-44 ans près
de 35% des cas et ceux de 45 ans et plus environ 45% des cas. La proportion de M. pneumoniae
résistant aux macrolides à Bordeaux était comprise entre 8 et 10% entre les années 2005 à 2012,
celle-ci étant l’année de la précédente grande épidémie au niveau mondial [12]. Cette fréquence a
ensuite largement diminué, corrélée à l’absence de nouvelle épidémie de grande d’ampleur de
l’infection en France [13].
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Larcher et al. Anaesth Crit Care Pain Med Dec 2023
Fig. 1. Number of cases of M. pneumoniae detected by PCR in the Nimes University Hospital between January 2019 and November 2023 (A) and cumulative incidence of cases
from January to November 2023 (B).

Table 1
Clinical features of adult patients hospitalized for M. pneumoniae infections in the Nimes University Hospital during the first three weeks of November 2023.

Cases Sex Age Tobacco
consumption

Comorbidity Oxygen support Cold-
agglutinin

ICU
admission

Hospital length
of stay

# 1 Female 47 Yes None High concentration masks Yes No 11 days
# 2 Male 37 Yes None High flow nasal cannula No Yes 7 days
# 3 Female 36 Yes None High flow nasal cannula No Yes 5 days
# 4 Female 75 Yes Breast cancer/

chemotherapy
Goggles No No 2 days

# 5 Male 32 No None High concentration masks No No 6 days
# 6 Male 19 No None Goggles No No 4 days

Fig. 2. Computed Tomography (CT) scan appearance of Mycoplasma pneumoniae: multiple areas of centrilobular nodules with a linear branching pattern also known as tree-
in-bud sign (A, patient 1) and consolidation (B, patient 2).

R. Larcher, A. Boudet, C. Roger et al. Anaesth Crit Care Pain Med 43 (2024) 101338
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Over a two-and-a-half-month period from mid-November
2023 to end-January 2024 onwards, we observed an increased
number of hospitalized patients diagnosed with pneumonia
caused by M. pneumoniae, in Nord Franche-Comté Hospital,
in the East of France. In our analysis, we preferred to exclude
the two children because it is not unusual for children to be
hospitalized for M. pneumoniae infection during the cold
period. Larcher et al. have also reported an increased
incidence of M. pneumoniae CAP in young adults hospitalized
in a French university hospital (n = 6) during the first three
weeks of November, with similar findings in patients’ charac-
teristics [5]. This case series suggests that the pathogenicity of
M. pneumoniae, even in adult immunocompetent patients
without comorbidities, has changed. All patients presented
mild-to-severe pneumonia requiring supplemental oxygen sup-
port, with a high-flow nasal cannula in the oldest patient.
National data from epidemiologic surveillance and the renal
network of hospital laboratories showed that the number of
PCR detections of M. pneumoniae increased significantly from
October 2023 onwards; this number tripled between weeks
40 and 46 in 2023, with a further increase in week 47, especially
in the under-15 and 15–44 age groups [6]. M. pneumoniae
presented as a co-infection associated with a second pathogen
(Mycobacterium tuberculosis and SARS-CoV-2) in two patients,
suggesting that it may preferentially concern patients with
pre-existing lung parenchymal involvement/disease. The high-
est macrolide resistance M. pneumoniae (MRMp) rate was
detected in Taiwan from April 2018 to March 2019 with 42 of
53 isolates (79%) [7], with a high prevalence also in Japan [7,
8]. In France, the MRMp detection rate was 13% (n = 3) and 12%
(n = 2) in 2018 and 2019, respectively; however, no resistant
strains were found in 2017 and 2020 [7]. In our series, only one
patient did not respond to macrolides after 5 days of treatment
with ICU admission, raising the issue of a possible MRMp
(no antimicrobial susceptibility testing was performed for this

patient, which limits this hypothesis). One final point to empha-
size is the discordance between serology and PCR results (which
were negative in three patients and low positive in two patients).
This can be explained by the fact that the respiratory sample was
performed 1–3 days after the introduction of antibiotics in these
patients.

One of the limitations of our paper was the absence of baseline
number of cases in our region pre-COVID-19. This does not lead us
to conclude for certain if these cases represent a truly unusual
increase or simply a re-emergence of M. pneumoniae following
the COVID-19 pandemic. Nevertheless, providers should more
seriously consider M. pneumoniae in their differential diagnosis
and testing choices; M. pneumoniae serology still has a place in
molecular biology and should be performed only in patients with
negative PCR and compatible symptoms without other diagnoses.
Rapid PCR negativity seems to be good evidence that patients are
non-contagious shortly after the start of antimicrobial drugs.

We recommend that worldwide surveillance ofM. pneumoniae
is needed [2, 3] at the present time.

Data availability statement. Data are available on request due to privacy
restrictions. The data presented in this case study are available on request from
the corresponding author.
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Figure 1.Monthly distribution ofMycoplasma pneumoniae infections (confirmed on positive IgM or positive RT-PCR on respiratory specimen) in children and adults inNord Franche-
Comté Hospital, 14 November 2023–31 January 2024 (Period 1: 14 November 2022 to 31 January 2023, Period 2: 14 November 2023 to 31 January 2024).
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Profils patients / Présentation clinique
Fig. 1. Number of cases of M. pneumoniae detected by PCR in the Nimes University Hospital between January 2019 and November 2023 (A) and cumulative incidence of cases
from January to November 2023 (B).

Table 1
Clinical features of adult patients hospitalized for M. pneumoniae infections in the Nimes University Hospital during the first three weeks of November 2023.

Cases Sex Age Tobacco
consumption

Comorbidity Oxygen support Cold-
agglutinin

ICU
admission

Hospital length
of stay

# 1 Female 47 Yes None High concentration masks Yes No 11 days
# 2 Male 37 Yes None High flow nasal cannula No Yes 7 days
# 3 Female 36 Yes None High flow nasal cannula No Yes 5 days
# 4 Female 75 Yes Breast cancer/

chemotherapy
Goggles No No 2 days

# 5 Male 32 No None High concentration masks No No 6 days
# 6 Male 19 No None Goggles No No 4 days

Fig. 2. Computed Tomography (CT) scan appearance of Mycoplasma pneumoniae: multiple areas of centrilobular nodules with a linear branching pattern also known as tree-
in-bud sign (A, patient 1) and consolidation (B, patient 2).

R. Larcher, A. Boudet, C. Roger et al. Anaesth Crit Care Pain Med 43 (2024) 101338
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11 adultes hospitalisés sur 2.5 mois
Âge moyen 45 ans, non ID, peu comorbidités, 45% fumeurs, 
100% O2 pour durée moyenne 6 jours, 20% admission en réa
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in the period from 1 April to 30 September 2023 with 
a mean incidence of 4.12% in April compared with 
0.82% in March 2023 [11]. Most detections were from 
Denmark. Denmark’s Statens Serum Institute (SSI) 
recently published that their infection numbers had 
risen to epidemic levels in week 43 (October) 2023 
[12]. These data are consistent with the situation in our 
region and in the Netherlands.

The reason for this increase in incidence is not yet known 
but it is probably related to both pathogen- and host-
related factors. The cycle of M. pneumoniae occurrence 
is speculated to be caused by shifts in the dominant 
strain [13]. The current upsurge might fit the normal 
cycle, with a long periodicity for the dominant strain 
to shift. However, it may also be related to host factors 
resulting from the non-pharmaceutical interventions 
such as stay-at-home orders during the COVID-19 pan-
demic. The interventions caused a decline in circulating 
respiratory pathogens (including M. pneumoniae) [14]. 
A resulting trend of waning herd immunity, also known 

as ‘immunity debt’, has been described [15], resulting 
in a population more susceptible to respiratory patho-
gens. Another possible explanation might be that since 
the COVID-19 pandemic, there is a tendency to more 
frequent testing of patients with respiratory symptoms 
[16], resulting in more pathogen detections. However, 
at Spaarne Gasthuis, 3,227 tests were performed in 
2023, which does not differ from the combined 6,889 
tests in 2019 and 2020.

At Spaarne Gasthuis hospital, the patients with  M. 
pneumoniae  in November and December 2023 had 
a lower median age than those in 2019 and 2020 (28 
vs 40 years). This is in line with a global increase in 
respiratory tract infections in children [17,18]. Part, 
but not all, of this increase seems to be caused by M. 
pneumoniae infections. Another part is due to circu-
lating known pathogens such as RSV, influenza virus 
and severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2).

Table
Demographic data of patients with Mycoplasma pneumoniae detections in Spaarne Gasthuis hospital, Hoofddorp/Haarlem, 
the Netherlands 2019 and 2020 vs 2023 (n = 201)

2019 and 2020 
 

(n = 68)

2023 
 

(n = 133)

Total 
 

(n = 201) p value

n % n % n %
Sex (male/female)
Male 32 47.1 65 48.9 97 48.3

0.925
Female 36 52.9 68 51.1 104 51.7
Age (years)
Median (IQR) 40.0 (21.2–7.0) 28.0 (9.0–3.0) 33.0 (10.0–8.0) 0.005
Age group (years)
0–4 5 7.4 14 10.5 19 9.5

0.129

5–11 8 11.8 27 20.3 35 17.4
12–17 2 2.9 14 10.5 16 8.0
18–29 7 10.3 16 12.0 23 11.4
30–39 11 16.2 22 16.5 33 16.4
40–49 15 22.1 15 11.3 30 14.9
50–64 6 8.8 11 8.3 17 8.5
65–74 8 11.8 8 6.0 16 8.0
≥ 75 6 8.8 6 4.5 12 6.0
Co-detection
No 57 83.8 109 82.0 166 82.6

0.893
Yes 11 16.2 24 18.0 35 17.4
Admission
No admission 36 52.9 52 39.1 88 43.8

0.085
Admission 32 47.1 81 60.9 113 56.2
Hospital admission time (days)
Median (IQR) 4.0 (2.0–5.2) 4.0 (2.0–6.0) 4.0 (2.0–6.0) 0.504
ICU
No 30 93.8 72 88.9 102 90.3

0.665
Yes 2 6.2 9 11.1 11 9.7

ICU: intensive care unit; IQR: interquartile range.
All diagnostic tests were performed by the Regional Public Health Laboratory Kennemerland (RPHLK). The p values for continuous variables 

were calculated with the Mann-Whitney U-test, for categorical variables with a Pearson’s chi-squared test. We defined significance at 
p < 0.05.
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4 www.eurosurveillance.org

resistance were demonstrated in 3 of 83 (3.6%). The 
overall rate for 2023 is low in total (3/197, 1.5%). The 
slight increase in macrolide resistance detected the 
first 18 days of December may be a coincidence but will 
be monitored throughout the epidemic.
 

Discussion
Since late October 2023, there has been an epi-
demic of  M. pneumoniae  in Denmark. According to 
the European Centre for Disease Prevention and 
Control (ECDC), an increase in incidence of respiratory 
infections caused by  M. pneumoniae  has been 
observed in six European countries during the 2023/24 
season, mostly among children and adolescents, with 
one country reporting an increase in severe disease 
cases admitted to intensive care units [13]. A recent 
global study showed the same tendency in several 
countries, with the increase most pronounced in 
some northern and central European countries [14]. In 
November 2023, China reported an increase in the inci-
dence of respiratory diseases, predominantly affecting 
children, which was later attributed to the increase of 
known pathogens including M. pneumoniae [15].

In Denmark, M. pneumoniae epidemics typically occur 
about every 4 years but can span over two to three 
consecutive seasons. The current 2023/24 season 
surge may reflect the typical periodic recurrence and 

could potentially be exacerbated after a period of 
3.5 years with nearly no occurrence in the country. 
The temporary period with many fewer respiratory 
infections during the COVID-19 pandemic because 
of lockdowns and restrictions appears to have 
affected the typical incidence patterns seen; a lack 
of exposure to commonly circulating pathogens may 
have caused potentially higher susceptibility to certain 
infections in the population, especially among children 
[16,17]. Diagnosis of M. pneumoniae  infection can be 
challenging, as the symptoms may resemble those of 
other respiratory infections. However, the infection is 
characterised by a prolonged coughing period, which 
may last several weeks. In Denmark, the majority of 
patients with mild respiratory infection or influenza-like 
symptoms are not tested for M. pneumoniae infection. 
Therefore, the true incidence of  M. pneumoniae  and 
related disease burden in the country are under-
reported and largely unknown.

Although admission rates have been comparable to 
those in pre-pandemic seasons, it is still noteworthy 
that 19% (131/683) of adults aged 19–39 years with 
positive M. pneumoniae  tests have been admitted to 
the hospital during the current epidemic. Since the 
COVID-19 pandemic, there has been an increased 
awareness of hospital capacity. To assess severity of 
different pathogens and to contribute to assessments 
of hospital capacity, hospitalisations in Denmark are 

Figure 2
Number of individuals with a positive Mycoplasma pneumoniae PCR by age and season, Denmark, 2016/17–2023/24 up to 
week 48 2023
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Présentation radiologique

Larcher et al. Anaesth Crit Care Pain Med Dec 2023



Résistance aux Macrolides 
v Problématique majeure en Asie (Japon et Chine ++) : 90 à 100% des 

souches isolées
v Due à l’usage inapproprié intensif des macrolides
v Conséquences cliniques 

Jiang et al. Front. Cell. Infect. Microbiol. 2023

Chine
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Supplementary Figure 1. The epidemiology and phylogeny of Mycoplasma 
pneumoniae in China. (A) The average number of PCR tests per month for M pneu-
moniae infection in Suzhou, China during 2017-2022 and the monthly number of PCR 
tests in 2023. (B) The number of bronchoscopy tests applied to patients with severe 
pneumonia in 2019 and 2023. (C) The composition of M pneumoniae changed dramati-
cally, with P1-1MUT and P1-2MUT primarily replacing non-MUT strains from 2019 to 
2022. MUT: macrolide resistance mutations in the 23S rRNA gene. (D) The ratio of P1-2 
(56%, 5/9) was higher in Refractory Mycoplasma pneumoniae Pneumonia (RMPP), 
while P1-1 (94%, 45/48) was dominant in non-RMPP infections. (E) The frequencies of 
EC2 in Suzhou increased from 9% (5/55) in August to 35% (7/20) in November 2023. 
(F) Phylogenetic tree revealed the presence of two primary epidemic clones of EC1 and 
EC2 in China. A2063G mutation in 23S rRNA was introduced in the branch leading to 
either EC1 or EC2, resulting in 100% resistance to macrolides in both clusters (grey 
shapes). We assigned five and 57 sets of additional metagenomic reads with low read 
depth to EC1 and EC2 based on specific SNVs, respectively. (G) MIC results of four 
antibiotics for the five M pneumoniae strains isolated in Beijing (red circles in part F).
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Chine 2023, diffusion de 2 clones

Li et al Lancet Microbe 2024

Pereyre et al. Front. Microbiol. 2016 
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Résistance aux Macrolides en France

Données Santé Publique France au 21/01/2024, Source : CHU de Bordeaux
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les moins de 15 ans 
(20% des cas)
15-44 ans (35%)
45 ans et plus (45%) 

Santé publique France / Bulletin / Situation des infections à Mycoplasma pneumoniae en France au 21 janvier 2024 / 
Édition nationale / 1� février 2024 / p. 7 

Figure 5. Nombre et pourcentage hebdomadaire de souches de Mycoplasma pneumoniae résistantes 
aux macrolides tous âges confondus, semaines 27/2023 à 02/2024, France 

Source : CHU de Bordeaux 

Situation internationale
En novembre 2023, la Chine a signalé une augmentation de l’incidence des infections respiratoires, 
davantage marquée chez les enfants de moins de 15 ans, en lien avec la levée des mesures 
sanitaires de lutte contre la COVID-19 et la circulation d’agents pathogènes viraux respiratoires 
identifiés (virus de la grippe, virus respiratoire syncytial, SARS-CoV-2), ainsi que de la bactérie 
M. pneumoniae [5, 14].
À la même période, plusieurs pays européens (Danemark, Irlande, Pays-Bas, Norvège, Suède) ont 
signalé avec la France au Centre européen de prévention et de contrôle des maladies (ECDC) une 
augmentation des infections respiratoires à M. pneumoniae, plus marquée chez les enfants et les 
jeunes adultes [4]. Ceci a aussi été observé en dehors de l’Europe, notamment en Angleterre, en 
Suisse et à Singapour (source : ESCMID Study Group for Mycoplasma and Chlamydia Infections 
ESGMAC, données non publiées). Ces différentes informations concordantes traduisent la présence 
d’une épidémie à M. pneumoniae au niveau international à compter de l’automne 2023.  
En termes d’évolution, des données récemment publiées ne semblaient pas encore montrer 
d’infléchissement de la situation épidémique début janvier. Au Danemark, suite à une augmentation 
entre les semaine 43 et 49/2023 suivie d’une diminution jusqu’à fin décembre, les données de 
surveillance suggéraient une augmentation du nombre de cas de M. pneumoniae début janvier et 
un maintien de l’épidémie à un niveau élevé en semaine 03/24 [15, 16]. En Norvège et en Suède, 
suite à l’augmentation de l’incidence observée depuis octobre 2023, les indicateurs se maintenaient 
à un niveau relativement stable début janvier [17, 18]. 
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Traitement
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Attention : un retard radiologique est possible par rapport au début des symptômes d’environ 
72 heures (7) 

Sémiologie radiologique de la pneumonie aiguë communautaire à M. pneumoniae (6) : 

Les anomalies radiographiques sont variables et non spécifiques (2, 3, 5, 8) : 

‒ opacités infiltratives mal ou non systématisées, unies ou bilatérales ; 
‒ de façon moins habituelle : opacité systématisée, segmentaire ou lobaire de densité homogène, 

bien limitée ; 

PCR sur prélèvement respiratoire, pharyngé ou nasopharyngé 

La PCR permet le diagnostic précoce des pneumonies à M. pneumoniae. (3, 4, 9). À ce jour, elle n’est 
pas remboursée en ville. 

Tests sérologiques 

Les tests sérologiques permettent un diagnostic uniquement rétrospectif sur un virage sérologique à 
15 jours d’intervalle, ils sont donc peu utiles à la prise en charge initiale et ne sont pas indiqués en 
ambulatoire (8). 

Prise en charge thérapeutique  
Indications à une hospitalisation 
Les indications d’hospitalisation sont les mêmes que celles d’une pneumonie aiguë communautaire. 

Antibiothérapie indiquée en première intention en ambulatoire devant une 
suspicion de pneumonie à M. pneumoniae 
La radiographie thoracique ne doit pas retarder le début de l’antibiothérapie.  

Traitement de première intention relevant d’une antibiothérapie par voie orale. 

Les macrolides sont le traitement de référence et sont indiqués en première intention2 (2) : 

‒ Clarithromycine :  
- Chez l’enfant jusqu’à 60 kg : 15 mg/kg/j (soit 1 dose/poids matin et soir) pendant 5 jours ;   
- Chez l’adulte : 500 mg 2 fois par jour pendant 5 jours.  

‒ Azithromycine : (antibiotique ayant un impact plus important sur la résistance bactérienne du 
fait de sa longue demi-vie) 

- Chez l’enfant jusqu’à 25 kg : 20 mg/kg/j (soit 1 dose/poids en une prise par jour) pendant 
3 jours ;   

- Chez l’enfant de plus de 25 kg : 500 mg/j en une prise par jour pendant 3 jours ; 
- Chez l’adulte : 500 mg/j en une prise à J1 puis 250mg/j de J2 à J5.  

En cas de problème d’approvisionnement : 
‒ Spiramycine : 

- Chez l’adulte : 3 MUI 3 fois par jour pendant 7 jours.  
‒ Roxithromycine : 

- Chez l’enfant : 
o de 6 à 11 kg : 25 mg matin et soir pendant 10 jours ; 

 
2 En période épidémique des infections à M. pneumoniae, le choix des molécules pourra être à adapter en fonction de la disponibilité 
des spécialités 
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 L’essentiel  
 Réponse rapide n°1 : Au regard du contexte épidémique actuel, penser à une pneumonie 

à Mycoplasma pneumoniae :  
 devant un tableau de pneumonie aiguë communautaire d’installation progressive parfois 

accompagnée de signes extra-respiratoires ; 
 devant une pneumonie aiguë communautaire avec échec d’une antibiothérapie par 

amoxicilline ou amoxicilline-acide clavulanique à 48h-72h. 
 Réponse rapide n°2 : En cas de suspicion clinique forte de pneumonie à M. pneumoniae, 

une antibiothérapie probabiliste par macrolides doit être débutée sans attendre les résultats 
de la radiographie de thorax. 

 Réponse rapide n°3 : La sérologie est inutile pour le diagnostic à la phase aiguë.  
 Réponse rapide n°4 : Devant une suspicion de pneumonie à M. pneumoniae, une radio-

graphie de thorax de face est indiquée pour étayer le diagnostic et rechercher les compli-
cations. 

 Réponse rapide n°5 : L’évolution sous antibiothérapie notamment de la fièvre doit être 
favorable dans les 48h-72h. Dans le cas contraire, le patient doit être réévalué. À noter que 
la toux peut durer plus longtemps. 

 Réponse rapide n°6 : Les critères d’hospitalisation sont les mêmes que pour toute pneu-
monie aiguë communautaire. 

 Réponse rapide n°7 : En période épidémique d’infections respiratoires notamment en pré-
sence de symptômes respiratoires, le port du masque chirurgical par les malades et les 
professionnels de santé est nécessaire. En cas allergie ou CI :

Prystinamycine
Doxycycline

Levofloxacine 



Diagnostic

v Amplification génique (plvt naso/oropharyngé, expectoration, 
plvt profond)
• PCR simplex 
• PCR multiplex ou syndromique panel respiratoire haut (cf Recos PAC 

SPILF/SPLF 2024 à venir)

v Sérologie 
• forme extra-respiratoire pure 
• respiratoire avec PCR négative



Conclusions

v Retour (tardif) de M. pneumoniae en post-pandémie de COVID-19 

v Augmentation du nombre de patients hospitalisés du fait augmentation 
nombre total de cas 

v Pas de particularité en termes de souche ni de résistance aux antibiotiques 
en France (à surveiller) 
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